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Using calories in a unitary framework, previous literature has claimed lack of gender inequality in intrahousehold food distribution. This paper finds that while there is lack of gender disparity in the calorie adequacy ratio, the disparity is prominent among children, adolescents, and adults for a number of critical nutrients. Pregnant and lactating women also receive much less of most of these nutrients compared with their requirements. A wife's bargaining power (proxied by assets at marriage), as opposed to her husband's, significantly and positively affects the nutrient allocations of children and This paper is a product of the Business Regulation Unit, Investment Climate Department, International Finance Corporation. It is part of a larger effort by the World Bank to provide open access to its research and make a contribution to development policy discussions around the world. Policy Research Working Papers are also posted on the Web at http://econ.worldbank. org. The author may be contacted at arahman@ifc. adolescents and of adult females. The bargaining effects remain significant after controlling for unobserved household characteristics and the potential nutritionhealth-labor market linkage. The findings, which have important policy implications for the growing problem of micronutrient malnutrition in the developing world, also imply that perhaps the nutrition-health-labor market linkage as a key explanation for intrahousehold food distribution has been overemphasized in the previous literature.
Introduction
Micronutrient malnutrition is a critical problem in many developing countries 1 , and Bangladesh is no exception. Women and children are most vulnerable due to their elevated micronutrient requirements for reproduction and growth. Approximately 60% of Bangladeshis suffer from various micronutrient deficiencies, of which deficiencies in vitamin A (a prime cause of night blindness), iron, and iodine are the most common (Government of Bangladesh, 1997) . There is a growing concern about riboflavin, vitamin C, vitamin D, and zinc deficiencies (IFRPI-BIDS-INFS, 1998) . About 70% of the women of age 15-45 years and children of 0-14 years, and 80% of the pregnant and lactating women have blood hemoglobin levels below the acceptable limit and suffer from anemia (Government of Bangladesh, 1995) , which accounts for about 25% of all female deaths in Bangladesh (IFRPI-BIDS-INFS, 1998 ).
To better understand the age-gender dimension of micronutrient malnutrition, it is important to understand how nutrients are allocated within the household. Viewing calorie 2 as a sufficient statistic for nutrients, Pitt, Rosenzweig, and Hassan, 1990 (henceforth, PRH) argue that gender inequality in calorie distribution is due to gender inequality in energy-intensity of occupations. In a subsistence economy, men engage in energy-intensive occupations in which health and food consumption influence productivity and wage rates (Strauss, 1986; Deolalikar, 1988) , while women are mostly confined in (less energy-intensive) household activities. These gender-segregated occupational choices (given by social norms) in turn influence a household's decision to allocate more calories to men as opposed to women, while there is not much gender disparity in calorie allocation among children. PRH estimates also imply that the households are inequality averse as men, despite being involved in energy-intensive activities, compensate their nutrient allocations in favor of women.
Although useful, the PRH framework does not provide much insight to the micronutrient malnutrition problem. Contrary to the PRH view, as I demonstrate, calorie is not a sufficient statistic for different nutrients 3 . Calorie adequacy often exists alongside micronutrient deficiency 1 Nearly three billion people (including 56% of the pregnant and 44% of the nonpregnant women) suffer from iron deficiency anemia (IDA), and one-third of the world's population suffer from zinc deficiency (Standing Committee on Nutrition, 2004 Nutrition, , 2000 McLean et al., 2008) . Twenty percent of the maternal deaths in Africa and Asia are due to IDA (Ross and Thomas, 1996) . One in every three preschool-aged children in the developing countries are malnourished (Smith et al., 2003) . Undernutrition, coupled with infectious diseases, accounts for an estimated 3.5 million deaths annually (See, Scaling Up Nutrition, A Framework for Action, available at http://siteresources.worldbank.org/NUTRITION/). At levels of malnutrition found in South Asia, approximately 5% of GNP is lost each year due to debilitating effects of iron, vitamin A, and iodine deficiencies alone (World Bank, 1994) .
2 While calorie is a measure of energy, I use calorie and energy interchangeably throughout the paper. Calorie implies kilocalorie (kcal) .
3 The simple rice-dominated diet with low intakes of vegetables, animal and dairy products, typically consumed by rural Bangladeshis, meets the calorie need of the people but does not fulfill all the micronutrient requirements as rice is not a significant source of many essential nutrients, such as, vitamin A, vitamin C, iron, calcium, and (Bouis et al., 1992) . Moreover, while calorie intake is a direct function of calorie expenditure, as the principles of nutrition suggest, the intakes of various macro-and micro-nutrients are not (World Health Organization, 1985) . Despite men's (as opposed to women's) engagement in energy-intensive activities, the requirements for many micronutrients are higher for women, particularly, for pregnant and lactating women, and children than men due to reproduction and growth requirements.
Moreover, PRH and previous studies on intrahousehold nutrient allocation have applied a unitary framework. A number of studies in recent decades fail to accept the fundamental assumption of the unitary model --resource pooling --in a range of outcomes, such as household expenditure, agricultural production, schooling, and health in developed and developing countries.
Applying a bargaining framework 4 , I demonstrate that (i) while there is lack of gender disparity in the calorie adequacy ratio, for a range of critical nutrients, the disparity is prominent within children, adolescents, and adult groups; (ii) pregnant and lactating women receive much less of these nutrients vis-a-vis their requirements; (iii) there is evidence of significant intrahousehold bargaining with a wife's bargaining power, as opposed to her husband's 5 , significantly and positively affecting the allocation of various nutrients for children and adolescents of both sexes and adult females; and (iv) these findings combined with the estimates of health technology imply that perhaps the nutrition-health-labor market linkage as a key explanation for gender disparity in PRH is overemphasized.
I thus attempt to contribute to the literature in four ways. First, I expand PRH analysis from calorie allocation to the allocation of a number of critical nutrients. While calorie has been the focal point in previous literature, it neither addresses the growing concern of micronutrient malnutrition, nor provides adequate understanding of gender-role in alleviating malnutrition.
Although, some studies (Behrman, 1988; Behrman and Deolalikar, 1990 ) focused on nutrients other than calorie, they applied a unitary framework, which could be misleading if the household decision-making process is affected by the bargaining power of different members. My second contribution is the demonstration of intrahousehold bargaining (in addition to typical income and price effects) on nutrient allocations. Third, previous studies have demonstrated intrahousehold bargaining on various outcomes other than individual nutrient intakes. I add to this literature by focusing on nutrient intakes using an innovative panel dataset of rural Bangladesh. Fourth, with the exception of a few natural experiments, previous studies have used bargaining measures that zinc (IFRPI-BIDS-INFS, 1998) . 4 To the best of my knowledge, this is one of the first exercises that applies a bargaining framework to analyse intrahousehold nutrient allocation based on actual individual dietary intakes.
5 I use household head or husband and his wife or spouse interchangeably.
are endogenous to decisions made within marriage. While my measure of bargaining powerhusband's and wife's assets at marriage--is culturally relevant and exogenous to the decisions made within marriage, it can be endogenous to marriage due to marriage market selection. Failure to control for such effect can result in erroneous rejection of unitary model (Foster, 1998) . A number of standard covariates (in the empirical literature of unitary or collective framework), such as, household size and composition could be also potentially correlated with unobserved household characteristics, such as fertility preference. Applying household fixed effect estimates (henceforth, HFE), I thus demonstrate evidence of intrahousehold bargaining that should not be contaminated by marriage market selection effect and other unobserved household characteristics.
The rest of the paper is organized as follows. Section 2 briefly reviews the literature. Section 3 discusses the theoretical framework. Section 4 lays out the econometric methodology. Section 5 describes the data and provides descriptives. Section 6 discusses the empirical results, and section 7 concludes the paper.
Related Literature
Gender disparity in nutrition is a salient feature of many low-income economies (Bardhan, 1974; Sen and Sengupta, 1983; Sen, 1984; Behrman, 1990) . Although South Asia (SA) performs better than Sub-Saharan Africa (SSA) on many long-accepted determinants of child nutrition (i.e., national income, democracy, food supplies, health services, and education), the malnutrition prevalence is much higher in SA than SSA, which is arguably due to women's low status in SA (Ramalingaswami et al., 1996; Smith et al., 2003) . Girls (boys) seem to be nutritionally favored than boys (girls) in SSA (SA), which could be influenced by the dowry system in SA that requires families to pay bridegrooms to marry their daughters as opposed to the norm in SSA that bridegrooms pay a bride-price (Quisumbing, 2003) .
Using a unitary framework (Becker, 1973) , several studies attempt to explain this gender disparity. As mentioned, PRH explain that gender differences in calorie consumption is due to men's engagement in more energy-intensive occupations than women. While occupational choices can be endogenous, PRH view that these choices are given by social norms. Bardhan (1974) and Rosenzweig and Schultz (1982) demonstrate the relationship between sex differences in infant mortality rates and sex differences in labor-market participation rates. However, Behrman (1988) does not find any relationship between expected labor market opportunities and sex disparity in children's nutrient consumption, but finds that households compensate for girls' nutrient allocations during the agricultural surplus season, but reinforce boys' endowments during lean seasons, which is more evident for lower-caste households. Behrman and Deolalikar (1990) find that females eat less when food is scarce and the marginal value of food is high, and vice versa.
Considerable evidence against the unitary framework (Strauss and Thomas, 1995; Haddad et al., 1997) has made collective framework (Chiappori, 1988 (Chiappori, , 1992 Bourguignon et al., 1993 Bourguignon et al., , 1994 attractive. Using the latter, Thomas (1990) finds a mother's unearned income has greater impact on daughters' anthropometric outcomes than that of sons, while a father's unearned income has the opposite effect. Using household food expenditure data, he also finds that the estimated impact of women's unearned income is about seven times that of men's unearned income for (per capita) calorie and protein consumptions. Schultz (1990) finds that women's unearned income has significantly different effect (i.e., reduces more) than men's unearned income on women's labor supply, and women's but not men's unearned income has a significant positive effect on fertility. Hallman (2003) uses maternal shares of current assets, premarital assets, and marriage payments as proxy measures for resource controls, and finds that a mother's assets are generally more beneficial for girls and a father's for boys as far as child morbidity is concerned, which is consistent with Thomas (1994) . She further finds that a greater share of marriage payments to husbands reduce child morbidity, regardless of a child's sex. This is consistent with Rao (1997) , who shows that lower dowries increase wife-beating and reduce child calorie intake during marriage. Targeting mothers for cash-transfers seems to increase secondary school enrollment, particularly for girls, and has positive effects on a child's health, nutrition, and food consumption (Skoufias and McClafferty, 2003; Adato et al., 2003) . Pitt and Khandker (1998) find that household consumption and child nutrition and education are significantly better when the micro-credit borrowers are women. None of these studies using collective framework, however, focuses on individual nutrient intakes -the topic of this paper.
While collective models provide useful insights, often it is difficult to distinguish (empirically) their predictions from those of unitary model (Behrman, 1990 (Behrman, , 1997 . For instance, a unitary model will predict that better schooled women are more efficient in household production and knowledgable about health and child bearing technology. A collective model will argue that the better schooled women bargain more effectively over household resources, and that women are more interested in nutrition than their husbands. Moreover, spouses' education could be correlated with other unobserved factors, such as marriage market selection (Foster, 1998) , and may pick up unobserved wealth or income effects. Using a unitary framework, Rosenzweig and Schultz (1982) demonstrate that the sex differences in infant mortality rates is influenced by the sex differences in labor-market participation rates, while Folbre (1984) argues that this relationship is supportive of a non-unitary framework in which women who have greater incomes have greater influence in intrahousehold allocations that leads to greater investments in daughters.
Finding convincing measures of bargaining power is a challenge. The measures should reflect bargaining power but should be exogenous to the outcomes under consideration. Income share of women (Hoddinott and Haddad, 1995) , unearned income (Schultz, 1990; Thomas, 1990) , current assets (Doss, 1999) , inherited assets (Quisumbing, 1994) , spouses' education (Quisumbing and Maluccio, 2003) , and assets at marriage (Thomas et al., 2002; Quisumbing and Maluccio, 2003) are used as bargaining measures in the literature. A few studies also use natural experiments to identify the effect of bargaining power on intrahousehold resource allocation (Lundberg et al., 1997; Qian, 2008) .
With the exception of natural experiments, the above measures are arguably endogenous.
Women's income includes labor income that reflects time allocation and labor force participation decision of the household, and is thus endogenous to the household decision-making processes.
Unearned income, as observed in Thomas (1990) and Schultz (1990) , may include income from pensions, social security, unemployment benefits, or earnings from accumulated assets, which are related to past labor market activities and thus to wages and productivity. Women's unearned income on recent fertility (as measured in terms of co-resident children under five years of age) in Schultz (1990) may also reflect reverse causality if women with younger children do not participate in the labor market and are likely to be compensated by transfers from their families and other sources (Behrman, 1997) . Similarly, current asset holdings are affected by the asset accumulation decisions made during marriage. While inherited assets and assets at marriage are less likely to be influenced by decisions within marriage, these are also problematic if correlated with individual unobserved characteristics (such as taste, human capital) that tend to influence the outcomes under study (Strauss and Thomas, 1995) . These measures could be also endogenous to marriage due to marriage market selection (Foster, 1998) .
Theoretical Framework
Consider a collective model where preferences of husband (h) and wife (w) matter. Each cares about his/her own and other N − 1 (i ∈ N ) household members' consumption of nutrients (C), health outcomes (H), and effort level (e). Thus, husband's and wife's utility functions are:
where, Z is a vector of household characteristics 6 . For all Pareto-efficient outcomes, there exists some weight λ for which the household's objective function becomes:
where, λ, also known as the sharing rule, is a function of husband's and wife's relative bargaining power:
The higher is the bargaining power of the individual, the greater the weight his/her utility function carries in the household's maximization problem 7 . The household maximizes its objective function subject to the following constraints:
The health outcomes of an individual i (equation 2) are functions of intakes of different nutrients, his/her effort level (assumed to deplete health), and his/her health endowment (µ i ).
Individuals are differentiated by their health endowments, which are known to all household members. Wage (w i ) equation (3) implies that effort is rewarded in the labor market with returns to effort increasing with an individual's health status. Equations 2 and 3 capture the essential assumption of the efficiency wage literature that food consumption affects labor market productivity through health (Stiglitz, 1976; Leibenstein, 1957) . While the efficiency wage literature assumes purely technological relationship between effort, health and food consumption, these are choice variables in the above framework. Finally, in household's budget constraint (equation 4), Y is total household income, v is total unearned household income, P is the price vector for 6 Bold-faced arguments imply vector notations 7 Equation 1 converts to a unified household utility function:
when one person is the dictator (i.e., λ is 0 or 1) or when both persons have the identical preferences, U h = Uw. The household decision making process in the collective framework can also be viewed as a two-stage budgeting process, in which at the first stage, the individuals pool all their income and allocate it according to the weight or sharing rule, λ. Then, at the second stage, each individual maximizes his/her own utility given his/her share or weight within the household. different nutrients and leisure, and total labor time is normalized to 1.
Maximizing a household's objective function, subject to these constraints yields a set of reduced form nutrient demand functions:
where, I is a vector of individual characteristics, such as, age, gender, endowment, etc., and Z is a vector of household characteristics, such as, household size and composition.
As is well-known, the key difference between these reduced form demand function of the collective framework with those of the unitary framework is that in the case of the former, the sharing rule and thus the bargaining power of individuals become an explanatory variable for individuals' demand for nutrients (and for other outcomes) in addition to total household income.
Since income pooling implies that controlling for household income, individual bargaining power does not affect the demand functions of the household members, using measures of spouses' bargaining power, one can test the key assumption of the unitary model -income poolingvis-à-vis -intrahousehold bargaining -for nutrient allocation:
In the case of income pooling,
= 0, whereas in the presence of intrahousehold bargaining,
Econometric Framework
To analyze intrahousehold bargaining in nutrient allocation, I use the following empirical specification of equation 5:
where k indexes a nutrient (e.g., calorie, protein, iron, etc.), i individual, j household, v village, s survey location (v ∈ s), t survey round, and ln, natural log. The dependent variable, y k is an individual's adequacy ratio of nutrient k (see section 5 for variables' definitions and descriptives).
The covariates are: a vector of dummy variables indicating the age-sex group (with adult male as omitted category) and pregnancy and lactating status of an individual (A ijvst ), a measure of individual's health endowment, κ ijvs (described below), which, based on PRH, is used to control for any potential nutrition, health, and labor market linkages, time variant and invariant household characteristics (X hjvst ), village food prices (P vst ), dummy variables for survey round (R t ) and sites (S s ), and characteristics of household head (X mjvs ) and his wife (X wjvs ).
Controlling for individual and household characteristics, gender difference in nutrient adequacy ratios will be reflected in the coefficient vector α k 1 . Controlling for household composition, any potential household scale (dis)economies (Deaton and Paxson, 1998 ) that might make individuals of a larger household (worse)better-off in nutrient consumption (at the same level of per capita expenditure) will be captured by the household size. Controlling for aggregate household resources, spouses' characteristics are of interest from intrahousehold bargaining perspective.
Health Endowment and Occupation
A challenge is to obtain consistent estimate of an individual's unobserved health endowment to control for nutrition-health-labor market linkage. I follow PRH approach of estimating endowment through a residual approach first used by Rosenzweig and Schultz (1983) in which the health technology (equation 2) is estimated directly. Then based on the technology parameter estimates and actual resources consumed or spent by individuals, individual-specific endowments are computed. However, in estimating the technology, I differ from PRH in terms of econometric method. A problem with the residual approach, as PRH argued, is that the consistent estimates of the technology parameters could not be obtained using OLS as estimated technology parameters could be biased if C i , and e i are correlated with unobserved individual endowment, µ i in equation 2. So PRH followed a 2SLS approach to estimate a health production function similar to the following form:
where,
The notations for i, j, s, and t are the same as above, h is an individual's weight for height, c is calorie intake, D is a vector of dummy variables indicating whether or not an individual's occupation is highly energy intensive and whether the individual is pregnant or lactating, X is a vector of household characteristics, and θ ijst is a random error term. Behrman (1990) . These could be also correlated with other potential determinants of health outcomes, such as wife's schooling and age (not controlled for and thus are embodied in η ijst ). Effect of spouses' characteristics on individuals'
health and nutrition could be also biased due to marriage market selection effects. Similarly, pregnancy (which in turn influences lactating status) of individuals could be influenced by household's unobserved fertility and sex-preference (arguably, in this case, age and sex of children are also endogenous). The latter could also influence allocations for individuals' nutrients and health outcomes. Spouses' bargaining power (embodied in their characteristics, observed and unobserved) can affect fertility decision (Rasul, 2008) and thus household size and composition as well as individuals' health and nutrition outcomes. It is thus difficult to obtain valid instruments to account for endogeneity in estimating the health technology.
Hence, instead of a 2SLS, I estimate the health technology using individual fixed effect estimate (IFE), which should eliminate all individual, household, and location fixed effects and provide consistent estimates for calorie intake coefficient 8 . However, the downside of IFE is that the effect of individual characteristics (i.e., sex) and time invariant household characteristics on health outcome will remain unmeasured. To go around this problem, I measure the technology parameters separately for males who are engaged in highly energy-intensive occupations and those who are not, and for females. Obtaining an estimate for endowment through this approach, however, relies on a number of assumptions. First, I assume that as far as an individual's attributes are concerned, other than his/her unobserved health endowment, calorie intake, age, sex, pregnancy and lactating status, and occupation, there is no other individual characteristics that affect his/her weight-for height in the short-run. Second, similar to PRH, I assume that occupational choices are predetermined 9 . Although occupational choice can be endogenous, PRH argued that they are given by social norms that limit females' outside labor market participation, while men are engaged in energy-intensive labor market activities. Thus, few women are engaged in plowing in India, while in Bangladesh no women are observed to pull rickshaw 10 . As a consequence of gender-segregated occupations, as PRH demonstrated, health endowment in the labor market matters only for males. Behrman and Deolalikar (1989) and Sahn and Alderman (1988) also find that health and calorie consumption have significant positive effects on men's but not on women's wage rates. So for females, I estimate the technology without differentiating them based on the energy-intensity of their occupation. Moreover, consistent with PRH assumption, there are only a very few females engaged in high energy intensive occupations in the data (see Section 5). Thus, for each of these three categories, I estimate the following health technology function using IFE:
where household characteristic vector, X hjst , includes monthly per capita expenditure and its square, per capita household landholding, and household size, all in logs, share of different demographic composition of the household, R t are survey round dummies to control for any potential seasonal effects on health outcomes, and ∆ indicates deviation of an individual's observation in a given round from its mean (over four rounds). In estimating equation 9 for females, I also include pregnancy and lactating dummies.
Applying IFE estimates of the parameters for calorie intake, age and its square, and household characteristics from equation 9 to the individual data of the corresponding variables, I obtain estimated log weight for height (ln(h)) for each individual who belongs to any of the three above sex-occupation categories. Deducting this estimated value from the observed value of log weight for height (lnh) yields a health measurement that includes an individual's unobserved health endowment (µ) and an aggregate unmeasured effect of time-invariant household characteristics (ρ) (e.g. the effect of spouses' characteristics, such as education, assets, unobserved preferences, household landholding, short-run time-invariant living and hygiene conditions, drinking water source, etc. as discussed above):
time-varying occupation data, I could obtain consistent estimate of its impact on health using IFE without this assumption. 10 Morris (1997) finds that traditions in Bangladesh often inhibit a woman's ability to obtain employment outside of home. Purdah, or female seclusion, is an Islamic tradition routinely practiced in Bangladesh among the Muslim majority, which limits women's labor market participation.
ln(h) −ln(h) = µ + ρ = κ
As I have four rounds of data for an individual, I average κ over four rounds and use it as a proxy measure for an individual's health endowment in equation 7. Obviously, estimating equation 7 using OLS will be problematic as the health measure κ will include the effect of unmeasured household characteristics, but these should be eliminated by estimating equation (7) using household fixed effect. Thus, the measure κ along with other factors discussed below motivates HFE estimation of equation 7.
Test of the Unitary Model and Household Fixed Effect
Based on OLS estimate of equation 7, a test for unitary model will be the tests of the restrictions that for an individual's nutrient allocation (conditional on individual and household characteristics), the effect of a head's characteristics will be same as the effect of the corresponding characteristics of his wife. Thus, for the adult male (omitted category), the restrictions are:
for each of the remaining age-gender category (g ∈ G):
for adolescent (adolf) and adult (adulf) pregnant (preg) and lactating (lact) women:
and, for each of the age-gender-pregnancy-lactating category, relative to adult males:
The OLS estimates, however, have a number of econometric concerns, which in turn motivate HFE estimation. In addition to the effect of ρ in the endowment measure κ, household size and composition could be potentially endogenous to the household's unobserved fertility preference, the latter could also influence the nutrient allocation decisions. If households have preference for sons and follow a male-biased stopping rule that could influence household size and composition.
This could result in girls living in bigger families (with more siblings) than boys (Barcellos et al., 2010) . As already mentioned, bigger families may have scale (dis)economies that can affect individuals' nutrient intakes. To the extent the unobserved fertility preference is timeinvariant, it could be eliminated by HFE method. Household income (proxied by expenditure) is also potentially endogenous as both nutrient consumption and health endowment of individuals may affect household income. In the literature, household expenditure is often instrumented by household landholding. However, Behrman and Deolalikar (1990) The survey, as described in the next section, was conducted in four rounds. Using within household variation of individuals' nutrient intakes in different rounds, and variation of time varying household characteristics across rounds, I estimate the following HFE version of equation (7):
where ∆ indicates deviation of observations from household mean. However, eliminating household fixed effects also eliminate time-invariant observable household characteristics, in my case which include spouses' bargaining measures. Therefore, to assess intrahousehold bargaining,
I can now only test the restrictions in equation 13. Moreover, the data is collected over four rounds within a year, so there will be very limited variation of household size, demographic composition, and per capita landholding (as landholding data is only from first round) across rounds. So the effects of these variables could be imprecisely estimated. The HFE estimates will be also based on a restricted sample of households that have at least one member of each of the age-sex group under consideration. Also, the noise to signal ratio is likely to increase due to differencing.
Finally, as I analyze intrahousehold bargaining for a number of nutrients, the likelihood that no gender differences are found along any margin is very low. So the results might be biased towards finding discrimination. Moreover, individuals' consumption of one nutrient may affect the consumption of others as typically they consume a food-bundle in which different food items contain different nutrients in different proportions. To address these issues, adequacy ratios for all nutrients under level specification 7 and HFE specification 14 are estimated simultaneously in a seemingly unrelated regression (SUR) framework (henceforth, referred to as SU R LS and SU R HF E , respectively). Table 1 provides the descriptive statistics of the variables used in the econometric analysis, and the variables are described below.
Data and Descriptives

Variables and Descriptives
Survey round and site dummies: Survey round dummies (with 4th round omitted) are included to control for any agricultural seasonality that may affect nutrient consumption as in lean seasons there may be lack of food availability and labor market activities that can affect household food expenditure and income. As there are two major rice cultivation seasons, there are also two lean seasons that reduce employment and income earning opportunities. The major lean season is from mid-September to mid-November preceding the Aman harvest, which falls in round 2. The other lean season falls in round 3, which is from mid-March to mid-April, prior to Boro harvest 13 . Site dummies (with Jessore as omitted site) are included to control for any location specific effects, such as infrastructure, location endowment, market condition, health facility, etc., which may affect income earning opportunities, food availability and prices, health, and nutrition.
Village prices: The survey collected data on household food expenditure and quantity 12 The IFPRI evaluation concluded that adoption of these programs, had neither improved the micronutrient status of the adopting households through better quality diet nor increased their incomes. For a detailed description of the survey, see (IFRPI-BIDS-INFS, 1998) .
13 Aman and Boro are the rice grown in monsoon and dry season, respectively.
purchased of a wide range of food items, which were further classified into 17 different food groups. Village prices are proxied by village level mean unit value for each of these food groups, which are constructed by averaging the household level unit value of these food groups within each village. I control for log village price of rice, pulses, big fish, small fish, and egg in the regression functions 14 . Table 1 indicates substantial variation of village prices across rounds, while high and low prices of different food groups are observed at different times of the year.
For instance, while the mean rice price is lowest in round 2 and highest in round 3, for pulses the highest is observed in round 2 and lowest in round 4, implying seasonality (if any) differs for different food groups.
Household size and composition:
Household size is based on number of individuals present in the household in each round. Consistent with nutritional requirements at different stages of life-cycle and activity patterns, males and females are categorized into: children (< 10 years), adolescents (10 ≤ age < 18 years), and adults (≥ 18 years). Dummies for each of these six age-sex categories (with adult male as omitted category) and a dummy for whether a female is pregnant or not, or lactating or not in a given round are used in the econometric analysis. Log household size and share of males and females in each of these age groups (with adult males' share as omitted category) are used to control for household size and composition. Compared to HES sample, on average an IFPRI sample household is consists of 1-2 more people with highest share of individuals in the adult category. As expected, there is very limited variation of household size and composition across rounds within one year. The lactating women outnumbered pregnant women, and these statuses vary across rounds.
Household landholding, expenditure, and poverty: Household landholding is a time invariant variable for which information was collected in the first round. The share of landless households is lower in IFPRI than in HES samples. The distribution of landholding is also less unequal in IFPRI sample compared with HES sample with higher share of households with 1-7.5 acres in IFPRI sample. The mean per capita landholding in IFPRI sample is 0.23 acre (which varies slightly across rounds due to limited variation in household size).
Both samples are similar in terms of mean per capita monthly expenditure, which varies significantly across rounds (p-value of t-tests are not reported) in IFPRI sample with the lowest value observed in round 2 and highest value in round 3.
The absolute and hard core poverty lines based on direct calorie intake (DCI) method are 2122 kcal and 1805 kcal per person per day, based on which the poverty incidence is higher in the disagreement between the spouses are the strongest would be more likely to split and are thus absent in this sub-sample.
The marriage module of the survey asked the heads and their wives the assets they owned at the time of their wedding. These assets included land, cattle, housing, food items, and durable (jewelery, watch, clothes, and household utensils). The reported values of these assets at the time of marriage were converted in 1996 taka using national consumer price index. Bangladeshi wives had far less assets at the time of their marriage than their husbands primarily because their value of landholding, housing, and cattle were much less than those of their husbands (see Table   1 ). The assets at marriage may suffer from measurement errors due to recalling information, particularly for longer marriages. One option is to instrument spouses' assets by their respective family background information, such as the wealth of their parents. However, those measures may also suffer from recall errors. Hence, I do not instrument these bargaining measures. To the extent the measurement errors are white noise, the evidence of bargaining (if any) will be an underestimation of the true bargaining effects. Education is measured by years of schooling.
The mean years of schooling of husbands is almost double of that of wives.
While spouses' assets at marriage are my key bargaining measures, following Quisumbing and Maluccio (2003) , in the empirical analysis, I also include spouses' age and age square to control for cohort effects, and for the possibility that their age difference could be another source of bargaining power that may be correlated with the education and assets measures. While spouses' education are included as a potential bargaining source, its caveats are already discussed (see section 2). My focus, however, is not to evaluate intrahousehold bargaining based on education, but to control for any potential correlation between education and asset measures of bargaining.
Individual health and occupation:
There is limited variation across rounds even in the short-term health outcome measure, an individual's weight (in kilograms) for height (in centimeters). Boys tend to do better than girls and adult males better than adult females, while this gender difference reverses for the adolescent group. This might be indicative of some transitory catch-up for females as they past childhood, which later disappears as they progress toward adulthood.
As mentioned before, occupation data were collected once in the survey. These were coded into 47 different occupations. Based on the metabolic constant (mc) provided for a detailed list of activities for male and female in World Health Organization (1985) , I classify the energy intensity of occupations into high (mc > 4), medium (2.5 < mc ≤ 4), and low (mc ≤ 2.5) category 16 . Energy intensity of occupation of different age-sex group vis-a-vis their energy intake are further discussed below. As described in Section 4, both the energy intensity of occupation and health outcome are utilized to construct the health endowment measure.
Calorie intake and energy-intensity of occupation: A useful feature of IFPRI survey is that it provides individual food intake data for each round using a 24-hour recall methodology asking the person with primary responsibility for preparing meals, about recipes prepared, ingredients for those recipes and amounts eaten by various family members and guests. The survey has information of quantity of individual intakes of about 200 food items (categorised into 17 food groups), which are converted into calories, protein, and micronutrients (vitamin A, vitamin C, vitamin D, niacin, riboflavin, thiamine, folate, iron, and calcium).
Calorie intake data broadly resembles to PRH claim that gender difference in calorie allocation is age-dependent and so is the gender difference in energy-intensity of occupations. To replicate PRH finding in IFPRI sample, I first use PRH's age-group classification ((age<6, 6≤age<12, and age≥12). The mean calorie consumption (averaged over four rounds) across age-groups are higher in IFPRI than in PRH sample (see Table 2 ). However, there is no significant gender difference for the group less than <6 years. Conversely, consistent with PRH, I find significant gender difference for the age-group ≥ 12 years. While PRH does not find any significant gender 16 PRH cited the same source for classification of energy intensity of occupations but did not describe different cut-off points of mc they used for their classification. Basal metabolic rate (BMR) for an individual is the amount of energy spent when the person is in sleep. Energy requirement for different activities per minute is BMR times the mc of that activity. For instance, mc for cleaning house for a female is 3, while that for digging earth for male is 5.7.
difference for the age-group 6-12 years, I find this difference is small but significant. In line with PRH, the within-household inequality in calorie distribution, measured by the coefficient of variation, is higher among males than females (the difference is significant) for age-group ≥ 12 years, while this inequality is not significant for the groups <6 years and 6 − 12 years.
Based on my age-group classification, I find that boys have about 100 calories more than girls (the difference is significant at 5% level). There is neither a marked difference in energy requirement of occupations for children, nor any significant difference between intrahousehold inequality among boys compared to the inequality among girls based on coefficient of variation.
The gender difference in calorie allocation increases almost three-folds for adolescents compared with that of children. Compared to 1% adolescent females, 18% adolescent males are engaged in high energy-intensive occupation. Within household inequality for adolescent males is about 23% higher than that for the adolescent females (significant at 5% level). Adult males receive about 700 calories more than adult females, which reflects the fact that more than half of the adult males compared with only 2% adult females are engaged in high energy-intensive occupations.
Thus, the broad linkages between work-activity and calorie distribution as observed by PRH tends to hold for these age-groups as well.
Nutrient Adequacy Ratio: While PRH's focus was only on individual calorie intake, individuals' intakes of calorie and different nutrients 17 are not very useful unless compared against their requirements. I thus construct nutrient adequacy ratio for each of the k nutrients:
where, y k i is individual i's adequacy ratio of nutrient k, C k i is his/her daily consumption of nutrient k, and RDA k i is his/her recommended daily allowance (or requirement) of nutrient k based on age, sex, pregnancy, and lactating status. The appendix provides a detailed description of how the RDA figures for calorie and different nutrients are constructed. As discussed in the appendix, for protein and iron, not only quantity but also quality matters. Protein from animal sources are good quality protein, while iron from animal sources (also termed as haem-iron) have high bio-availability and promotes bio-availability of iron from non-animal sources. Hence, in addition to individual's nutrient adequacy ratio, I also use an individual's intake of animal protein as a share of protein requirement and intake of haem iron as a share of total iron requirement as 17 All foods are made up of a combination of macronutrients (protein, fat, carbohydrate) and micronutrients (vitamins and minerals). Macronutrients form the bulk of the diet and supply all the energy needed for the body for body functions, growth, and physical activities. Macronutrients provide different amounts of energy, expressed in kilocalorie (loosely termed as calorie as well). Fat provides approximately twice as much energy (9Kcals/g) as the same amount of protein or carbohydrate (4Kcals/g). dependent variables in the empirical analysis.
Nonparametric Analysis
Sex difference in the adequacy ratio of different nutrients at each age are nonparametrically (using locally weighted regression method, lowess with bandwidth 0.8) shown in Figures 1 and   2 . These figures illustrate a number of points. First, sex disparity in adequacy ratio is least observed for calorie and among the micronutrients, for niacin. As discussed in the appendix, calorie requirement figures for children and adolescents are based on US National Child Health Survey (NCHS) standard and not based on actual energy expenditure because of lack of data on time allocation for these age groups. Only for these groups, the adequacy ratio seems to be less than 1. This might imply that perhaps these groups are having calories based on their actual energy expenditure (which is unobserved in the data), but still they are having calories less than NCHS standards to meet their full long-term growth potentials. On the other hand, for the adults for which the requirements are based on actual energy expenditure, the adequacy ratio for both males and females are at or above 1. Calorie intakes of all ages are also most stable (compared to other nutrients) across different rounds (as requirement figures are fixed, any movement in adequacy ratio across rounds implies fluctuation in intakes). All these are consistent with the view in nutrition literature that given the wide variety of sources to meet one's calorie need, in normal circumstances (i.e., without famine) an individual can always meet his/her calorie need (World Health Organization, 1985) .
Second, for most of the other nutrients, sex disparity is prominent, persistent, and often widens for adolescents and adults compared with children. For vitamin A and D in some rounds, at a relatively high age (above 70 or so), females' adequacy ratio cross over males'. However, this cross-over should be interpreted with caution due to the limited number of observations at those ages (with number of males higher than females). Third, with the exception of protein and vitamin C, nutrient deficiency is prominent across ages for all other nutrients with adequacy ratio lower than 1. The situation is most alarming for iron, where both males and females across ages are in deficiency, with females' deficiency worse than males'. While protein adequacy ratio is above 1 across all ages (with males' ratio higher than females'), the good quality protein (i.e., protein from animal, dairy, and fish, jointly termed as animal protein) as a share of required protein is very low. The situation is even worse for haem iron. Finally, (vertical) shift of these age-adequacy profiles for most of the nutrients (and changes in shapes for some nutrients) across rounds imply variation of individual intakes of these nutrients across rounds.
To illustrate the role of bargaining in intrahousehold nutrient allocation, lowess graphs of calorie and calcium adequacy of different age-sex groups, as examples, are shown in Figure 3 .
The left (right) panel shows intakes of different age-sex group at different levels of wife's (head's) assets at marriage when head's (wife's) assets at marriage is zero. For calorie, most contrasting pattern is reflected for female child. Her calorie adequacy ratio tends to increase with wife's assets but declines with husband's assets. The rate of decline of female adolescent's adequacy ratio is also much faster with the increase in head's assets as opposed to his wife's assets. While male adult's adequacy ratio increases with the increase in head's assets, a v-shaped pattern appears for this adequacy ratio and wife's assets.
For calcium, adult female's intake initially increases and adult male's intake decreases with the increase in head's assets. After a point, the female's intake sharply declines while the opposite is observed for the male's intake. Conversely, the initial rate of increase of adult female's intake is faster with the increase in wife's assets, and after a point the intake declines at a slower rate with the increase in wife's assets (compared to the increase in head's assets). Adult male's intake appears to be negatively related with wife's assets. The male child's intake increases with head's assets. This intake moderately increases with the initial increase in wife's assets and then tends to decline.
All these contrasting relationships between individual intakes and spouses' assets at marriage motivate a more detailed empirical analysis of intrahousehold bargaining on individual nutrient allocations in the following section. Table 3 presents the estimates of the health technology (equation 9) for males engaged in highly energy intensive occupations (HEIO) (as defined in the preceding section) and non-HEIO and for females. OLS estimates are presented along with IFE estimates for comparison purpose. The results imply three points. First, the role of calorie intake on individual's health outcome is much limited once unobserved individual and household fixed effects are accounted for. For each of the three categories of individuals, the effect of calorie intake on health outcome is much higher in OLS than IFE estimates, indicating upward bias in OLS estimates, presumably driven by unobserved individual endowment and household characteristics (such as spouses' tastes). For males in HEIO, doubling calorie intake will increase their weights for heights by 5% in OLS estimate, while the corresponding increase is only 0.67% in IFE estimate. Second, this effect of calorie intake varies only marginally across individuals based on their energy intensity of occupations. Doubling the calorie intake of males who are not engaged in HEIO and of females will increase their weight for height by 0.54% compared to that by 0.67% for males in HEIO based on IFE estimates. Third, comparison of IFE results with that of PRH (in which, doubling calorie intake will increase the weight for height of individuals by about 13.6% in 2SLS estimate and 3% in OLS estimate), implies that PRH's 2SLS estimate of calorie elasticity could be potentially biased upward. As discussed above, the validity of PRH instruments is questionable as head's schooling seems to have a significant direct effect on males (non-HEIO) health outcome, while wife's education (not controlled in PRH) seems to positively and significantly 18 affect females' health outcomes in OLS estimates. These effects are not identifiable in IFE estimates as they are absorbed in household fixed effects. Another PRH instrument, household landholding seems to significantly affect males' (in HEIO) health outcomes in IFE estimate. All these in turn may imply that perhaps the inequality in calorie distribution due to inequality in energy intensity of labor market activities is overemphasized in PRH analysis.
Estimation
Calorie intake and health technology
As regards other variables, economies of scale (in terms of household size, holding the household composition constant) in health production is observed for males (particularly for those in non-HEIO) but not for females. Health outcomes for males in HEIO only slightly worsens (by 3%), while that for males not in HEIO and females slightly improves (by 1-3%) in round 1 and 2 compared with round 4 (results not shown). As discussed above, IFE estimates of the coefficients of the health technology are used to construct a measure of unobserved health endowment, κ, which is used in the nutrient demand equations discussed below.
Intrahousehold Bargaining and Nutrient Allocation
Calorie, Protein, and Vitamin A: Table 4 presents the SU R LS and SU R HF E estimates of intrahousehold bargaining and allocation of calorie, protein, protein from animal sources (i.e., good quality protein), and vitamin A for boys, girls, male adolescents, female adolescents, female adults, male adults (omitted category), pregnant, and lactating females. As SU R LS estimates could be biased (see Section 4), the analysis focuses on SU R HF E estimates, while SU R LS estimates are provided for comparison purposes. Spouses' assets at marriage and schooling are interacted with each of these age-gender-physical status categories to analyze whether a head's bargaining measures have significantly different effects on intrahousehold allocation of these nutrients than the corresponding bargaining measures of a wife. Given the caveats associated with education as a bargaining measure, I focus on bargaining based on assets measures although 18 Throughout the paper, "significant" implies statistical significance at 10% level or lower, unless specifically mentioned otherwise.
I use spouses' education and the corresponding interaction terms to control for any potential correlation between education and assets of spouses.
Boys' and girls' calorie adequacy ratio are about 29% and 26% lower than that of adult males in SU R HF E estimate, implying that girls have about 3% higher calorie adequacy ratio than boys. While adolescent males' calorie adequacy ratio are about 5% lower than that of adult males, there is no significant difference among the adequacy ratio of adolescent females, adult females and adult males. This pattern of within age-group gender difference, however, reverses for the allocation of protein, good quality protein 19 and vitamin A. Within each of the age-groups, a female's adequacy ration is significantly lower than that of a male for each of these nutrients.
Compared to calorie adequacy ratio, the adequacy ratio for each of these nutrients for pregnant and lactating women are much lower than that of adult males (with the exception of pregnant womens' vitamin A adequacy ratio).
A wife's assets significantly and positively affect the calorie and protein adequacy ratio for girls, calorie adequacy ratio for male adolescents, protein and vitamin A adequacy ratio and allocation of good quality protein for female adolescents, and protein and vitamin A adequacy ratio for female adults. For example, doubling a wife's assets would increase the allocation of good quality protein for female adolescents by 6%. A head's assets, on the other hand, negatively and significantly affect the allocation of good quality protein for boys, girls, male adolescents, and female adolescents, and calorie adequacy ratio for male adolescents. For instance, doubling a head's asset would reduce the allocation of good quality protein for girls by 3% in household fixed effect estimates. Tests of unitary model for the equality of the effects of head's and wife's assets 20 (bottom panel of Table 4 ) provide evidence of significant intrahousehold bargaining for allocation of calorie, protein, and good quality protein for girls, calorie and good quality protein for male adolescents, total protein and good quality protein for female adolescents, and calorie and total protein for female adults with a positive association between a wife's assets and these allocations.
The effect of individual health endowment (κ) implies compensation for protein and vitamin A allocations with no significant effect on calorie allocation. Doubling an individual's endowment will roughly reduce the adequacy ratio of protein by 1.7% and vitamin A by 1.6%. Apart from vitamin A, at the initial level of income, individual intakes of these nutrients increase with the 19 The term "adequacy ratio" is loosely used for good quality protein and haem-iron, for which it measures intake of good quality protein as a share of total protein requirement, and intake of haem iron as a share of total iron requirement.
20 I test the complete set of restrictions for bargaining described in equations 10, 11, 12, and 13 for education and asset measures for each of the age-sex-pregnancy-lactating group, which are available upon request. As I focus on assets as the key bargaining measure, the discussion concentrates on the restrictions in equation 13 based on assets as the results are comparable between SU RLS and SU RHF E models.
increase in household income. The increase is most prominent for good quality protein. Although inelastic, the expenditure elasticity at the initial level of income is higher for total protein than total calorie intake. Household economies of scale appears to be significant for calorie and protein (in OLS estimates) and for vitamin A (in HFE estimates) intakes. In terms of agricultural seasonality, individual intakes of calorie, protein and good quality protein appear to be lowest in round 3. Table 5 presents the results of intrahousehold bargaining and individual allocation of vitamin C, D, iron, and haem iron. The adequacy ratio for all age-sex groups and pregnant and lactating women are significantly lower than that for adult males for each of these nutrients. Within each age-group, the adequacy ratio for males are significantly higher than that for females for each of these nutrients, while pregnant and lactating women have significantly lower adequacy ratio than adult males. For instance, based on fixed effect estimates adult females' iron adequacy ratio are about 93% lower than adult males', while the former's haem iron share is 108% lower than that of adult males. A pregnant woman's iron adequacy ration is 171% lower than that of an adult male, while her haem iron allocation (as a share of her total iron requirement) is about 178% lower than that for an adult male. Similarly, a female adolescent's iron adequacy ration is about 18% lower than that of a male adolescent, while her haem iron share is about 25% lower than that of a male adolescent. The degree of sex-disparity in iron allocation is comparatively lower among children as a boy's iron adequacy ration and haem iron share are about 9% higher than those of a girl. Among children, the magnitude of sex-disparity appears to be higher for vitamin C and D than iron.
Vitamin C, D and Iron:
Significant intrahousehold bargaining is observed for haem iron share for boys, male and female adolescents, and for lactating adolescents (see bottom panel of Table 5 ). A head's assets negatively affect the haem iron allocation for boys and adolescents, while a wife's assets has the opposite effect. For instance, doubling a wife's assets would increase the haem iron share by 10% for female adolescents while the corresponding increase in head's assets would decrease it by 1.5%.
The effect of κ implies that households tend to compensate for lower endowments. Doubling an individual's endowment would reduce his/her adequacy ratio of vitamin C by 1%, vitamin D by 2%, iron by 3%, and haem iron share by 2%, approximately. Among these nutrients, the expenditure elasticity seems to be highest for vitamin D at the initial level of income, while household economies of scale appears to be significant for vitamin C and iron intakes. Vitamin C intake appears to be significantly lower in all three rounds compared to round 4, while vitamin D consumption is about 16% lower in round 1 and 39% lower in round 3 than that in round 4. Calcium, Niacin, Riboflavin, Thiamin, and Folate: Table 6 presents the results for this last set of nutrients. Based on fixed effect estimates, calcium adequacy ratio for boys are 15% higher than that for girls. The corresponding ratio for male adolescents are 11% higher than that for female adolescents, and adult females' calcium adequacy ratio are 32% lower than that of adult males. Compared with adult males, the situation for pregnant (83% lower) and lactating females (74% lower) are even worse. While female adults' niacin adequacy ratio are not significantly different from that of male adults, both pregnant and lactating women have 19% and 14% lower niacin adequacy ratio than that of adult males. Sex disparity among children is also significant with boys having higher niacin adequacy ration than girls. While pregnant women's riboflavin adequacy ratio are not significantly different from that of adult males, lactating women's adequacy ratio are 8% lower and female adults' ratio 13% lower than that of adult males. Boys' riboflavin adequacy ratio are 9% higher than girls'. Similar pattern of sex disparity across all age-sexphysical status groups is observed for thiamin and folate as well. For folate, while girls' adequacy ratio is not significantly different from that of adult males, boys' adequacy ratio are about 10% higher than that of adult males (and girls).
Evidence of significant intrahousehold bargaining appears (bottom panel of Table 6 ) for calcium allocation for male and female adolescents and female adults and riboflavin and thiamin allocations for male adolescents. A wife's assets as opposed to head's assets, positively affect each of these allocations. For instance, doubling a wife's assets would increase the calcium adequacy ratio for adult females by 4%, while the effect of corresponding increase in head's assets is not significantly different from zero.
Allocation of these nutrients also imply that households tend to compensate for low individual health endowments. Although inelastic, intakes of niacin and thiamin are positively associated with the increase in household expenditure at lower level of expenditure. OLS estimates also indicate significant economies of scale for individual consumption of these nutrients within the household. There does not appear to be a consistent pattern of seasonality, perhaps because seasonality varies for different foods. Compared to round 4, calcium intake is about 6% higher in round 1, niacin intake is about 7% higher in round 2 and 4% higher in round 3, riboflavin intake is 6.5% lower in round 3, folate intake is about 13% lower in round 3, and thiamin intake is about 9% higher in round 3.
Summary and Conclusion
In light of the growing concern about micronutrient malnutrition as a critical public policy issue, I attempt to extend the previous literature on intrahousehold food distribution by analyzing intrahousehold nutrient allocation in a bargaining framework. While the focus of the previous work has been on calorie allocation, I demonstrate that calorie intake may not necessarily be a sufficient metric of nutrient adequacy as micronutrient deficiency can co-exist with calorie adequacy. The gender disparity is more prominent in intrahousehold allocation of a range of critical nutrients than calorie allocation. Pregnant and lactating women appear to be most vulnerable as their intakes fall far short of their elevated requirements, which in turn might lead to nutrient deficiency of the newborns.
Previous work on intrahousehold food distribution has adopted a unitary framework, which has been rejected empirically for a wide range of outcomes in recent decades. PRH, an influential work in this genre, further have demonstrated that food distribution in a poor economy like Bangladesh is due to gender-disparity in the energy intensity of labor market activities in which health influences labor market productivity and returns for males but not for females. However, the individual fixed effect estimates of health technology in this paper indicate that PRH claim might be overemphasized as their estimate of the effect of calorie on individual's health outcomes might be biased upward due to unobserved household fixed effects. These unobserved effects also question the validity of PRH instruments used in reaching their conclusion. Moreover, as the nutrition literature suggests, while calorie intake is a direct function of calorie expenditure and thus of energy intensity of labor market activities, various nutrients analyzed in this paper need not.
In a bargaining framework, controlling for potential marriage market selection and unobserved household fixed effects, I demonstrate evidence of intrahousehold bargaining and positive effect of a wife's bargaining power as opposed to her husband's in the allocation of a number of critical nutrients for children and adolescents of both sexes and for adult females. Thus, my policy implication fundamentally differs from that based on a unitary framework. Based on a unitary framework, a key policy paradigm of the previous literature is to increase energy-intensive labor market opportunities for women, or to achieve economic development by transforming work activities to those in which linkages between food consumption and productivity are weak, which however, might increase within-group inequality for women due to wider variation in their economic activities. On the other hand, my findings imply that for any given level of economic development and household income, gender disparity (both between the sexes and within the adult women group) could be potentially reduced through increased women's bargaining power within the household achieved through various legal and policy changes that grant women more control over resources. This policy implication is consistent with a number of studies that provide evidence that more control of resources by women leads to an improvement in child health, nutrition, education, and on women's own well-being. Moreover, women's participation in the labor market, a key policy lever in the unitary framework itself is endogenous, and is an outcome of intrahousehold bargaining.
However, the change in a woman's bargaining power may affect marriages (and perhaps divorces). The measure of bargaining power used in this paper (assets at marriage) is largely determined by parental wealth, and in this society the norm is that parents arrange marriages for their offspring. Thus, future work perhaps could focus on how the policy change leading to increased female controls of resources could potentially affect household formation and dissolution and not just intrahousehold allocation in a traditional poor rural society. Note: mchld, male child, fchld, female child mdol, male adolescent, fadol, female adolescent, madlt, male adult, fadlt, female adult Note: HEIO, high energy intensive occupation; L natural log, mcapx, monthly per capita expenditure; madol, male adolescent; fadol, female adolescent; madlt, male adult; hvpwed, 1+head's assets; wvpwed, 1+wife's assets (both in 000; taka); additional controls are log age and its square; survey rounds and site dummies; robust standard errors are in parentheses clustered at individual level; *** significant at 1%, ** at 5%, and * at 1% level. vitc, vitamin C adequacy ratio; vitd, vitamin D adequacy ratio; iron, iron adequacy ratio; animiron, animal iron intake/total iron requirement; L, natural log; madol, male adolescent; fadol, female adolescent; fadlt, female adult; preg, pregnant; lact, lactating; hast, 1+husband's assets; wast, 1+wife's assets; mcapx, monthly per capita expenditure landpc, per capita land; hhsz, household size; κ, individual health endowment; additional controls (not shown) are discussed in section 4. calci, calcium adequacy ratio; niac, niacin adequacy ratio; ribo, riboflavin adequacy ratio; thiamin adequacy ratio; fola, folate adequacy ratio; L, natural log; madol, male adolescent; fadol, female adolescent; fadlt, female adult; preg, pregnant; lact, lactating; hast, 1+husband's assets; wast, 1+wife's assets; mcapx, monthly per capita expenditure landpc, per capita land; hhsz, household size; κ, individual health endowment; obs, observations; additional controls (not shown) are discussed in section 4.
